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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent pressure within 
a cryopump from becoming higher than atmospheric 
pressure when hydrogen is exhausted. 
SOLUTION: A control part 50 allows a first 
electromagnetic exhaust valve 38 to be opened so as to 
let a gas separation continer 36 be made vacuous, and 
also allows a second cryopanel 33 to be adjusted in 
temperature to 10K through 50K so as to let only 
hydrogen gas to be separated, and hydrogen gas within 
the gas separation container 36 is deluted by the use of 
nitrogen gas until its concentration will be less than an 
exposive limit concentration. And then, a second 
electromagnetic exhaust valve 40 is released so as to let 
hydrogen gas within the gas separation container 36 be 
discharged out to an ill effect remover 35. Thus as 
mention above, explosive hydrogen gas is exhausted so 
as to let pressure within a casing 34 be lower than m 
atmospheric pressure. This constitution thereby can 
prevent hydrogen gas from leaking out to the side of a 

vacuum chamber 56, and also prevent it from being brought into contact with a vacuum meter 
57 such as a B-A guage, an ion guage and the like so as to be exploded. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the regenerative apparatus of the cryopump which divides into a cryopanel (32 33) 
condensation and the gas by which uptake was carried out, and is exhausted out of 
cryopump' (31). Some hydrogen gas separated from the above-mentioned cryopanel (33) is 
contained in a free passage and a disengageable gas separation container (36 61) to the above- 
mentioned cryopump (31). The regenerative apparatus of the cryopump characterized by 
processing and exhausting the hydrogen gas contained in the above-mentioned gas separation 
container (36 61) in the condition that there is no fear of explosion, with a processing means (45, 
48, 49, 63). 

[Claim 2] It is the regenerative apparatus of the cryopump which divides into a cryopanel (32 33) 
condensation and the gas by which uptake was carried out, and is exhausted out of cryopump 
(31). The gas separation container which dissociates from the above-mentioned cryopump (31) 
and contains some hydrogen gas separated from the above-mentioned cryopanel (33) (36), The 
1st exhaust valve which opens the above-mentioned gas separation container (36) and cryopump 
(31) for free passage, and is intercepted (38), The 2nd exhaust valve which opens the above- 
mentioned gas separation container (36) and the exterior for free passage, and is intercepted 
(40), The regenerative apparatus of the cryopump characterized by having opened for free 
passage and intercepted the nitrogen source of supply (45), and the above-mentioned gas 
separation container (36) and a nitrogen source of supply (45), and having the nitrogen supply 
valve (49) which carries out supply interruption of the nitrogen gas to the above-mentioned gas 
separation container (36). 

[Claim 3] It is the regenerative apparatus of the cryopump which divides into a cryopanel 
condensation (32 33) and the gas by which uptake was carried out, and is exhausted out of 
cryopump (31). The gas separation container which dissociates from the above-mentioned 
cryopump (31) and contains some hydrogen gas separated from the above-mentioned cryopanel 
(33) (61), The exhaust valve which opens the above-mentioned gas separation container (61) and 
cryopump (31) for free passage, and is intercepted (62), The regenerative apparatus of the 
cryopump characterized by having been attached in the above-mentioned gas separation 
container (61), and having the refrigerator (63) which liquefies the hydrogen gas contained in the 
above-mentioned gas separation container (61). 

[Claim 4] It is the regenerative apparatus of the cryopump which divides into a cryopanel (32 33) 
condensation and the gas by which uptake was carried out, and is exhausted out of cryopump 
(31). The gas separation container which dissociates from the above-mentioned cryopump (31) 
and contains some hydrogen gas separated from the above-mentioned cryopanel (33), The 
regenerative apparatus of the cryopump characterized by having the above-mentioned gas 
separation container, the exhaust valve which opens cryopump (31) for free passage and is 
intercepted, and the hydrogen storing metal alloy which carries out occlusion of the hydrogen 
gas contained in the above-mentioned gas separation container while being contained in the 
above-mentioned gas separation container. 

[Claim 5] the gas which leads the gas in the vacuum chamber (65) set as the object of the 
vacuum suction by the above-mentioned cryopump (31) to a vacuum gage (66) in the 
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regenerative apparatus of any of claim 2 thru/or claim 4, or the cryopump of one publication — 
the exhauster of the cryopump characterized by preparing a closing motion valve (67) in a 
conduit (68). 

[Claim 6] It is the playback approach of the cryopump which divides into a cryopanel (32 33) 
condensation and the gas by which uptake was carried out, and is exhausted out of cryopump 
(31). The step which is made to open the above-mentioned cryopump (31) and a gas separation 
container (36) for free passage where the above-mentioned cryopump (31) is operated, and 
makes a vacua the inside of the above-mentioned gas separation container (36), The step which 
separates only hydrogen gas from the 2nd cryopanel (33) of the above-mentioned cryopump 
(31), and holds this separated hydrogen gas in the above-mentioned cryopump (31) and a gas 
separation container (36), The above-mentioned cryopump (31) and the step which separates a 
gas separation container (36), The playback approach of the cryopump characterized by having 
supplied nitrogen gas in the above-mentioned gas separation container (36), and having the step 
which dilutes the hydrogen gas in the above-mentioned gas separation container (36) to the 
concentration below explosion limit concentration. 

[Claim 7] It is the playback approach of the cryopump which divides into a cryopanel (32 33) 
condensation and the gas by which uptake was carried out, and is exhausted out of cryopump 
(31). The step which is made to open the above-mentioned cryopump (31) and a gas separation 
container (61) for free passage where the above-mentioned cryopump (31) is operated, and 
makes a vacua the inside of the above-mentioned gas separation container (61), The step which 
separates only hydrogen gas from the 2nd cryopanel (33) of the above-mentioned cryopump 
(31), and holds this separated hydrogen gas in the above-mentioned cryopump (31) and a gas 
separation container (61), The playback approach of the cryopump characterized by having the 
above-mentioned cryopump (31), the step which separates a gas separation container (61), and 
the step which cools the inside of the above-mentioned gas separation container (61), and 
liquefies the hydrogen gas in the above-mentioned gas separation container (61). 
[Claim 8] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the regenerative apparatus and the playback 
approach of cryopump which exhaust outside the gas by which the cryopanel of cryopump 
condensed and adsorbed, and reproduce cryopump. 
[0002] 

[Description of the Prior Art] Conventionally, in order to maintain the inside of vacuum 
chambers, such as semiconductor fabrication machines and equipment, at a vacuum, cryopump 
as shown in drawing 4 is used. This cryopump 1 attaches the 1st cryopanel 5 in the 1st step of 
expansion cylinder 3 of the two-step expansion type refrigerator 2 equipped with two steps of 
expansion cylinders, attaches the 2nd cryopanel 6 in the 2nd more step of expansion cylinder 4, 
and sticks activated carbon 7 inside this 2nd cryopanel 6, it covers the 1st and 2nd cryopanel 5 
and the 6 whole, and casing 8 is formed in them. 

[0003] As for the cryopump 1 which has such a configuration, opening at casing 8 tip is attached 
in the exhaust port of the vacuum chamber 9 through a gate valve 1 1. And with the 1st 
cryopanel 5 and baffle 10 which were cooled by the temperature of 50K-120K, the steam in the 
vacuum chamber 9, carbon dioxide gas, halogen gas, etc. cool the gas of a low-boiling point 
comparatively, and do condensation and adsorption of. Moreover, with the 2nd cryopanel 6 
cooled by the temperature of 10K-20K, from those, such as nitrogen gas, oxygen gas, and argon 
gas, the gas of a low-boiling point is cooled and condensation and adsorption of are done. 
Moreover, it sticks to the gas with the lowest boiling point, such as hydrogen gas, by activated 
carbon 7. In this way, the gas in the vacuum chamber 9 is condensed and adsorbed, and carries 
out evacuation. 

[0004] Thus, since it is a vacuum pump of a mold, if it saves up the above-mentioned cryopump 
1, and the gas of a constant rate is saved up, it needs the playback which discharges the saved- 
up gas out of cryopump 1. Hereafter, the conventional cryopump playback approach is briefly 
described using drawing 5 . Drawing 5 is the outline sectional view of a part required for 
regeneration of the cryopump 1 shown in drawin g 4 , and the two-step expansion type 
refrigerator 2 which cools the 1st cryopanel 5 and the 2nd cryopanel 6 is omitted. 
[0005] The general playback approach as indicated by JP,3-64714,B Suspend cryopump and gas 
to discharge the 1st and 2nd cryopanel 5 and 6 which condensed and adsorbed at the 1st and 
2nd heater 12 and 13 in which it was prepared by the 1st and 2nd cryopanel 5 and 6 Referring to 
the temperature detected with the 1st and 2nd thermometer 14 and 15 attached in the 1st and 
2nd cryopanel 5 and 6, a temperature up is carried out until it becomes beyond the boiling point 
temperature of the above-mentioned gas. And after separating the above-mentioned gas from 
the 1st and 2nd cryopanel 5 and 6, the 1st and 2nd heater 12 and 13 is turned off, the nitrogen 
purge valve 16 is opened, and nitrogen is purged from the dry nitrogen source of supply 17. 
Exhaust air / relief valve 18 is opened in it and coincidence, and the above-mentioned cracked 
gas is driven out to damage elimination equipment 1 9 by purge **. With activated carbon, a 
chemical treatment, a catalyst, or a chemical, this damage elimination equipment 19 absorbs the 
above-mentioned cracked gas, or changes it into a harmless thing. 
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[0006] Such the back, the rough length valve 20 is opened, a roughing vacuum pump 21 is driven, 
and the inside of cryopump 1 is rough-lengthened. And if the augend of the pressure in the 
casing 8 detected with the vacuum gage 22 is set to 2.5Pa / 2 min or less, the rough length 
valve 20 will be closed, and operation of cryopump 1 is started. 

[0007] There is also the approach of carrying out vacuum suction with another vacuum pumps, 
such as a dry pump, outside it drives out the above-mentioned cracked gas by the above- 
mentioned nitrogen purge as mentioned above. However, the discharge by vacuum pumps, such 
as the above-mentioned dry pump and an oil rotating type pump, cannot be easily used for 
explosive gas like hydrogen due to the problem of compression or an ignition source. Then, the 
approach of carrying out evacuation of the above-mentioned cracked gas with a turbo molecular 
pump is proposed as indicated by JP,60-180t 17,A. However, a turbo molecular pump requires 
time amount for exhausting light gas like hydrogen gas, and since cost is also quite high, it is 
hard to be called practical approach. Therefore, explosive gas, such as hydrogen which carried 
out [ above-mentioned ] separation, was mainly diluted by nitrogen purge (2 kgf/cm2 - 5 
kgf/cm2), and is discharged besides cryopump 1 by purge **. 
[0008] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the 
playback approach of the cryopump 1 by the above-mentioned conventional nitrogen purge. That 
is, the inside of the casing 8 of cryopump 1 becomes a pressure quite higher (+0.5 kgf/cm2 - 
+2.0 kgf/cm2) than atmospheric pressure by purge ** at the time of opening the nitrogen purge 
valve 16 and carrying out a nitrogen purge. Therefore, the gate valve 1 1 (it is a specification in a 
vacua) which has connected the vacuum chamber 9 and cryopump 1 of the semiconductor 
fabrication machines and equipment set as the object of evacuation cannot bear the internal 
pressure of casing 8, but a part of cracked gas in casing 8 sometimes begins to leak to the 
vacuum chamber 9 side plentifully. 

[0009] In one side, the vacuum gage 23 which exposed electric flow lines, such as a B-A gage 
and an ion gage, is installed in the above-mentioned vacuum chamber 9. therefore, there is a 
possibility that explosive gas, such as hydrogen which carried out [ above-mentioned ] leakage 
appearance, may touch and explode on the electric flow line used as the ignition source of the 
above-mentioned vacuum gage 23, much. 

[0010] Then, the purpose of this invention is to offer the regenerative apparatus and the 
playback approach of cryopump that the pressure in cryopump does not become more than 
atmospheric pressure at the time of hydrogen exhaust air. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention 
concerning claim 1 It is the regenerative apparatus of the cryopump which divides into a 
cryopanel condensation and the gas by which uptake was carried out, and is exhausted out of 
cryopump. It is characterized by processing and exhausting the hydrogen gas which contained 
some hydrogen gas separated from the above-mentioned cryopanel in the free passage and the 
disengageable gas separation container to the above-mentioned cryopump, and was contained in 
the above-mentioned gas separation container in the condition that there is no fear of explosion, 
with a processing means. 

[0012] According to the above-mentioned configuration, by making a gas separation container 
open for free passage to cryopump, and making it dissociate, it dissociates from the above- 
mentioned cryopump and some hydrogen gas separated from the cryopanel is contained by the 
above-mentioned gas separation container. And it is exhausted after being processed with a 
processing means by the condition that there is no fear of explosion. In that case, the pressure 
in the above-mentioned cryopump does not become more than atmospheric pressure. Therefore, 
the hydrogen gas in the above-mentioned cryopump does not begin to leak to a vacuum 
chamber side, without the ability finishing bearing a gate valve. In that case, the volume of the 
above-mentioned gas separation container needs to be volume according to the amount of 
maximum reservoir lumps of the hydrogen gas by the above-mentioned cryopump so that the 
internal pressure of the above-mentioned cryopump may not become more than atmospheric 
pressure. 
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[0013] Moreover, invention concerning claim 2 is the regenerative apparatus of the cryopump 
which divides into a cryopanel condensation and the gas by which uptake was carried out, and is 
exhausted out of cryopump. The gas separation container which dissociates from the above- 
mentioned cryopump and contains some hydrogen gas separated from the above-mentioned 
cryopanel, The 1 st exhaust valve which opens the above-mentioned gas separation container 
and cryopump for free passage, and is intercepted, It is characterized by having the nitrogen 
supply valve which opens for free passage and intercepts the 2nd exhaust valve which opens the 
above-mentioned gas separation container and the exterior for free passage, and is intercepted, 
a nitrogen source of supply, and the above-mentioned gas separation container and a nitrogen 
source of supply, and carries out supply interruption of the nitrogen gas to the above-mentioned 
gas separation container. 

[0014] According to the above-mentioned configuration, by opening and closing the 1st exhaust 
valve, it dissociates from the above-mentioned cryopump and some hydrogen gas separated 
from the cryopanel is contained by the above-mentioned gas separation container. And a 
nitrogen supply valve is opened wide, nitrogen is supplied to the above-mentioned gas separation 
container, and hydrogen gas is diluted to the concentration below explosion limit concentration. 
Then, the 2nd exhaust valve is opened wide and the gas in the above-mentioned gas separation 
container is exhausted. In that case, the pressure in the above-mentioned cryopump does not 
become more than atmospheric pressure. Therefore, the hydrogen gas in the above-mentioned 
cryopump does not begin to leak to a vacuum chamber side, without the ability finishing bearing 
a gate valve. In that case, the volume of the above-mentioned gas separation container needs to 
be volume according to the amount of maximum reservoir lumps of the hydrogen gas by the 
above-mentioned cryopump so that the internal pressure of the above-mentioned cryopump may 
not become more than atmospheric pressure. 

[0015] Moreover, invention concerning claim 3 is the regenerative apparatus of the cryopump 
which divides into a cryopanel condensation and the gas by which uptake was carried out, and is 
exhausted out of cryopump. The gas separation container which dissociates from the above- 
mentioned cryopump and contains some hydrogen gas separated from the above-mentioned 
cryopanel, It is characterized by having the refrigerator which liquefies the exhaust valve which 
opens the above-mentioned gas separation container and cryopump for free passage, and is 
intercepted, and the hydrogen gas which was attached in the above-mentioned gas separation 
container, and was contained in the above-mentioned gas separation container. 
[0016] According to the above-mentioned configuration, by opening and closing an exhaust 
valve, it dissociates from the above-mentioned cryopump and some hydrogen gas separated 
from the cryopanel is contained by the above-mentioned gas separation container. And with a 
refrigerator, it is cooled by very low temperature and liquefies. In this way, the liquefaction 
hydrogen which changed into the condition that there is no fear of explosion is taken out from 
the above-mentioned gas separation container outside. In that case, the pressure in the above- 
mentioned cryopump does not become more than atmospheric pressure. Therefore, the hydrogen 
gas in the above-mentioned cryopump does not begin to leak to a vacuum chamber side, without 
the ability finishing bearing a gate valve. 

[0017] Moreover, invention concerning claim 4 is the regenerative apparatus of the cryopump 
which divides into a cryopanel condensation and the gas by which uptake was carried out, and is 
exhausted out of cryopump. The gas separation container which dissociates from the above- 
mentioned cryopump and contains some hydrogen gas separated from the above-mentioned 
cryopanel, It is characterized by having the hydrogen storing metal alloy which carries out 
occlusion of the hydrogen gas contained in the above-mentioned gas separation container while 
being contained in the above-mentioned gas separation container to the exhaust valve which 
opens the above-mentioned gas separation container and cryopump for free passage, and is 
intercepted. 

[0018] According to the above-mentioned configuration, by opening and closing an exhaust 
valve, it dissociates from the above-mentioned cryopump, some hydrogen gas separated from 
the cryopanel is contained by the above-mentioned gas separation container, and occlusion is 
carried out to a hydrogen storing metal alloy. In this way, the liquefaction hydrogen which 
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changed into the condition that there is no fear of explosion is taken out from the above- 
mentioned gas separation container outside. In that case, the pressure in the above-mentioned 
cryopump does not become more than atmospheric pressure. Therefore, the hydrogen gas in the 
above-mentioned cryopump does not begin to leak to a vacuum chamber side, without the ability 
finishing bearing a gate valve. 

[0019] moreover, the gas which leads the gas in the vacuum chamber from which invention 
concerning claim 5 is set as the object of the vacuum suction by the above-mentioned 
cryopump in the regenerative apparatus of the cryopump of any of claim 2 thru/or claim 4, or 
invention concerning one to a vacuum gage — it is characterized by preparing a closing motion 
valve in a conduit. 

[0020] the time of some hydrogen gas separated from the above-mentioned cryopanel being 
contained by the above-mentioned gas separation container according to the above-mentioned 
configuration — the gas of a vacuum gage — the closing motion valve prepared in the conduit is 
closed. In this way, even if the hydrogen gas in the above-mentioned cryopump should begin to 
leak to a vacuum chamber side, hydrogen gas does not touch the electric flow line of the above- 
mentioned vacuum gage. 

[0021] Moreover, invention concerning claim 6 is the playback approach of the cryopump which 
divides into a cryopanel condensation and the gas by which uptake was carried out, and is 
exhausted out of cryopump. The step which is made to open the above-mentioned cryopump 
and a gas separation container for free passage where the above-mentioned cryopump is 
operated, and makes a vacua the inside of the above-mentioned gas separation container, The 
step which separates only hydrogen gas from the 2nd cryopanel of the above-mentioned 
cryopump, and holds this separated hydrogen gas in the above-mentioned cryopump and a gas 
separation container, It is characterized by having the step which separates the above- 
mentioned cryopump and a gas separation container, and the step which supplies nitrogen gas in 
the above-mentioned gas separation container, and dilutes the hydrogen gas in the above- 
mentioned gas separation container to the concentration below explosion limit concentration. 
[0022] According to the above-mentioned configuration, it dissociates from the above- 
mentioned cryopump and some hydrogen gas separated from the above-mentioned cryopanel is 
contained by the above-mentioned gas separation container. And nitrogen is supplied and 
hydrogen gas is diluted to the concentration below explosion limit concentration. In that case, 
the pressure in the above-mentioned cryopump does not become more than atmospheric 
pressure. Therefore, the hydrogen gas in the above-mentioned cryopump does not begin to leak 
to a vacuum chamber side, without the ability finishing bearing a gate valve. 
[0023] Moreover, invention concerning claim 7 is the playback approach of the cryopump which 
divides into a cryopanel condensation and the gas by which uptake was carried out, and is 
exhausted out of cryopump. The step which is made to open the above-mentioned cryopump 
and a gas separation container for free passage where the above-mentioned cryopump is 
operated, and makes a vacua the inside of the above-mentioned gas separation container. The 
step which separates only hydrogen gas from the 2nd cryopanel of the above-mentioned 
cryopump, and holds this separated hydrogen gas in the above-mentioned cryopump and a gas 
separation container, It is characterized by having the step which separates the above- 
mentioned cryopump and a gas separation container, and the step which cools the inside of the 
above-mentioned gas separation container, and liquefies the hydrogen gas in the above- 
mentioned gas separation container. 

[0024] According to the above-mentioned configuration, it dissociates from the above- 
mentioned cryopump and some hydrogen gas separated from the above-mentioned cryopanel is 
contained by the above-mentioned gas separation container. And the inside of the above- 
mentioned gas separation container is cooled by very low temperature, and the above-mentioned 
hydrogen gas is liquefied. In that case, the pressure in the above-mentioned cryopump does not 
become more than atmospheric pressure. Therefore, the hydrogen gas in the above-mentioned 
cryopump does not begin to leak to a vacuum chamber side, without the ability finishing bearing 
a gate valve. 

[0025] Moreover, invention concerning claim 8 is the playback approach of the cryopump which 
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divides into a cryopanel condensation and the gas by which uptake was carried out, and is 
exhausted out of cryopump. The step which is made to open the above-mentioned cryopump 
and a gas separation container for free passage where the above-mentioned cryopump is 
operated, and makes a vacua the inside of the above-mentioned gas separation container, The 
step which separates only hydrogen gas from the 2nd cryopanel of the above-mentioned 
cryopump, and holds this separated hydrogen gas in the above-mentioned cryopump and a gas 
separation container, It is characterized by having the step which separates the above- 
mentioned cryopump and a gas separation container, and the step which carries out occlusion of 
the hydrogen gas in the above-mentioned gas separation container to a hydrogen storing metal 
alloy. 

[0026] According to the above-mentioned configuration, it dissociates from the above- 
mentioned cryopump, some hydrogen gas separated from the above-mentioned cryopanel is 
contained by the above-mentioned gas separation container, and occlusion is carried out to a 
hydrogen storing metal alloy. In that case, the pressure in the above-mentioned cryopump does 
not become more than atmospheric pressure. Therefore, the hydrogen gas in the above- 
mentioned cryopump does not begin to leak to a vacuum chamber side, without the ability 
finishing bearing a gate valve. 
[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of illustration explains 
this invention to a detail. Drawin g 1 is a block diagram in the regenerative apparatus of the 
cryopump of the gestalt of this operation. In drawing 1 , 31 is cryopump, is represented with the 
1st cryopanel 32, the 2nd cryopanel 33, and casing 34, and is expressed. Moreover, the gas 
separation container 36 is interposed in the exhaust pipe which leads the gas in casing 34 to 
damage elimination equipment 35. And while forming an exhaust valve 38 in the 1st exhaust pipe 
37 which connects casing 34 and the gas separation container 36 the 1st electromagnetism, the 
exhaust valve 40 is formed in the 2nd exhaust pipe 39 which connects the gas separation 
container 36 and damage elimination equipment 35 the 2nd electromagnetism. 
[0028] Moreover, the rough length valve 43 was formed in the rough length piping 42 which 
connects the above-mentioned casing 34 and a roughing vacuum pump 41, and the vacuum gage 
44 is further formed in the upstream of the rough length valve 43. Moreover, the nitrogen purge 
valve 47 is formed in the 1st nitrogen supply pipe 46 which draws the nitrogen gas of the dry 
nitrogen source of supply 45 in casing 34. Furthermore, the nitrogen supply valve 49 is formed in 
the 2nd nitrogen supply pipe 48 which draws the nitrogen gas of the dry nitrogen source of 
supply 45 in the gas separation container 36. Moreover, the 2nd heater 53 and the 2nd 
thermometer 54 which were installed in the 1st, the 1st heater 51 installed in exhaust valves 38 
and 40, the nitrogen purge valve 47, the nitrogen supply valve 49, the rough length valve 43, a 
vacuum gage 44, and the 1st cryopanel 32 the 2nd electromagnetism and the 1st thermometer 
52, and the 2nd cryopanel 33, and the connection or the communication link of a control device 
50 is attained. And based on the detection information by each thermometers 52 and 54 and the 
vacuum gage 44, each valves 38, 40, 43, 47, and 49 and each heaters 51 and 53 are controlled, 
and playback control of cryopump 31 is performed. 

[0029] Under control by the control unit 50, the regenerative apparatus of the cryopump of the 
above-mentioned configuration reproduces cryopump 31, as it operates as follows and the 
pressure in casing 34 does not become more than atmospheric pressure at the time of hydrogen 
exhaust air. That is, first, after cryopump 31 closes a gate valve 55 in operational status, an 
exhaust valve 38 is opened the 1st electromagnetism. If it does so, each cryopanels 32 and 33 
will condense and adsorb in the residual gas in the gas separation container 36, and the gas 
separation container 36 will be in a vacua. Next, the 2nd heater 53 is controlled and temperature 
control of the 2nd cryopanel 33 is carried out to 10K-50K. In this way, only hydrogen gas is 
separated from the activated carbon stuck on the 2nd cryopanel 33. And the separated hydrogen 
gas will flow to the both sides of the gas separation container 36 and casing 34, and will be in 
equilibrium. 

[0030] Here, having set temperature control of the 2nd cryopanel 33 of the above to 10K-50K is 
based on the following reason. That is, temperature 10K are the minimum temperature which 
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cryopump 31 may reach. Moreover, temperature 50K are temperature lower than 4 important 
temperature 54K of oxygen. Therefore, if temperature control is carried out to 10K-50K, the 
oxygen which is susceptibility-of-substances-to-burn nature gas by which it condensed and 
adsorbed is not divided into the 2nd cryopanel 34, but the danger of explosion of hydrogen gas 
can be reduced sharply. 

[0031] next, the above — an exhaust valve 38 is closed the 1st electromagnetism and a number 
of percent of hydrogen gas is separated in the gas separation container 36. Next, the nitrogen 
supply valve 49 is opened wide, nitrogen gas is introduced in the gas separation container 36, 
and hydrogen gas is diluted until it becomes the concentration below explosion limit 
concentration. Such the back, while closing the nitrogen supply valve 49, an exhaust valve 40 is 
opened wide the 2nd electromagnetism, and the mixed gas of hydrogen gas and nitrogen gas is 
discharged to damage elimination equipment 35. henceforth, the 1st electromagnetism — 
disconnection and closing of an exhaust valve 38, and disconnection and closing of the nitrogen 
supply valve 49 — disconnection and closing of an exhaust valve 40 are repeated the number of 
predetermined times the 2nd electromagnetism. In this way, first, only the hydrogen gas which 
has explosivility is exhausted, as the pressure in casing 34 does not become higher than 
atmospheric air. 

[0032] Henceforth, opening the nitrogen purge valve 47 and performing a nitrogen purge like the 
conventional playback approach, while suspending cryopump 31, the 1st and 2nd heater 51 and 

53 is controlled, temperature of the 1 st and 2nd cryopanel 32 and 33 is carried out 290K or 
more, and all condensation / adsorption gas other than hydrogen gas is made to separate from 
the 1st and 2nd cryopanel 32 and 33. and the 1st — exhaust valves 38 and 40 are opened wide 
the 2nd electromagnetism, and cracked gas is discharged to damage elimination equipment 35. 
such after and the 1st — exhaust valves 38 and 40 are closed the 2nd electromagnetism, the 
rough length valve 43 is opened, a roughing vacuum pump 41 is driven, and the inside of 
cryopump 31 is rough-lengthened. And if the augend of the pressure in the casing 34 detected 
with the vacuum gage 44 is set to 2.5Pa / 2 min or less, the rough length valve 43 will be closed, 
operation of cryopump 31 is started, and cooling-down operation is performed. And if the 
temperature of the 1 st and 2nd cryopanel 32 and 33 with the 1 st and 2nd thermometer 52 and 

54 results in the condition that only predetermined time maintains below predetermined 
temperature, cooling-down operation will be ended and regeneration will be ended. 

[0033] Supposing the content volume of the above-mentioned gas separation container 36 is the 
same as that of the content volume of the casing 34 of cryopump 31 by exhaust air of the above 
separation hydrogen. One half of the hydrogen gas which separated exhaust air of above- 
mentioned hydrogen gas from the 2nd cryopanel 33 for every 1 cycle **** can be discharged. 
Therefore, 5 cycle ********, and 1 / 2x1 / 2x1 / 2x1 / 2x1 / 2= 1 / 32**3.2% of hydrogen gas 
will remain the above-mentioned hydrogen gas discharge cycle in casing 34. In this way, 
separation discharge of the great portion of hydrogen gas can be carried out, without raising the 
internal pressure of casing 34 more than an atmospheric pressure (that is, he having no nitrogen 
purge). In addition, in order to make it the pressure in casing 34 not become more than 
atmospheric pressure at the time of hydrogen flueing, it is necessary to make content volume of 
the above-mentioned gas separation container 36 into the volume according to the amount of 
maximum reservoir lumps of the hydrogen gas by cryopump 31. For example, what is necessary 
is just to make "content volume of the content volume + gas separation container 36 of casing 
34" become more than 7L, if the amount of maximum hydrogen reservoir lumps of cryopump 31 
is 7L 

[0034] therefore, the gate valve 55 which connects the above-mentioned casing 34 and the 
vacuum chamber 56 cannot bear the internal pressure of casing 34, but the separation hydrogen 
gas in casing 34 carries out leakage appearance to the vacuum chamber 56 side, and it does not 
touch and explode on the electric unreserved flow line of the vacuum gages 57, such as a B-A 
gage and an ion gage 

[0035] Moreover, the internal pressure of the casing 34 of the above-mentioned cryopump 31 is 
decided by the content volume of casing 34, and the separation volume of the saved-up gas. 
Therefore, the approach of saving up and making an amount below the content volume of casing 
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34 at the time of operation may be used together so that it may not become a pressure more 
than atmospheric pressure, even if it makes high temperature control temperature of the 2nd 
cryopanel 33 up to the 50K neighborhood at the time of regeneration of hydrogen. Moreover, the 
volume of the hydrogen gas separated from the activated carbon 58 stuck on the rear face of 
the 2nd cryopanel 33 at the time of exhaust air processing of hydrogen is adjusted, and you may 
make it always maintain below atmospheric pressure for the internal pressure of casing 34 by 
controlling the temperature control temperature of the 2nd cryopanel 33 to the 15K - 25K 
neighborhood. 

[0036] Thus, he forms the gas separation container 36 which flows in casing 34 in closing motion 
of an exhaust valve 38 the 1st electromagnetism, and is trying to flow to damage elimination 
equipment 35 in closing motion of an exhaust valve 40 the 2nd electromagnetism in the gestalt 
of this operation. Furthermore, supply of nitrogen gas is enabled in the gas separation container 
36 by opening the nitrogen supply valve 49. And after opening an exhaust valve 38 wide the 1 st 
electromagnetism and making the gas separation container 36 into a vacua, the gas separation 
container 36 and casing 34 are made into equilibrium with the hydrogen gas which carried out 
temperature control of the 2nd cryopanel 33 to 10K-50K, was made to separate only hydrogen 
gas from the 2nd cryopanel 33, and was separated at the 2nd heater 53. And it dilutes until it 
opens the nitrogen supply valve 49 wide, it introduces nitrogen gas in the gas separation 
container 36 and it becomes the concentration below explosion limit concentration about 
hydrogen gas, while closing an exhaust valve 38 the 1 st electromagnetism. He opens an exhaust 
valve 40 wide the 2nd electromagnetism, and is trying to discharge the mixed gas of hydrogen 
gas and nitrogen gas to damage elimination equipment 35 in such the back. Therefore, as the 
pressure in casing 34 does not become higher than atmospheric air, it can exhaust the hydrogen 
gas which has explosivility. therefore, it can prevent that the separation hydrogen gas in casing 
34 carries out leakage appearance to the vacuum chamber 56 side, and touches and explodes on 
the electric unreserved flow line of the vacuum gages 57, such as a B-A gage and an ion gage. 
[0037] In addition, although the 2nd heater 53 formed in the 2nd cryopanel 33 is controlled by 
the above-mentioned example and it is made to perform temperature control of the 2nd 
cryopanel 33, control of the operation frequency of the two-step expansion type refrigerator 
with which the 2nd cryopanel 33 is attached, and control of start and stop may perform 
temperature control of the 2nd cryopanel 33. Moreover, the vacuum gage which cannot become 
ignition sources, such as a diaphragm type, easily to the both sides of the gas separation 
container 36 in casing 34 is arranged, hydrogen gas regards the time of both internal pressure 
becoming equal as both sides having separated into homogeneity, and the timing which closes an 
exhaust valve 38 the 1st electromagnetism should just close an exhaust valve 38 the 1st 
electromagnetism. 

[0038] Moreover, in the gestalt of the above-mentioned implementation, the hydrogen gas 
divided into the above-mentioned gas separation container 36 is sent out and processed to 
damage elimination equipment 35. However, this invention is not limited to this. For example, as 
shown in drawing 2 , the very-low-temperature refrigerator 63 which can be cooled to 15K or 
less [, such as a Gifford McMahon packing mold refrigerator ] is attached in the gas separation 
container 61. and electromagnetism — hydrogen is liquefied and saved up by cooling the 
hydrogen gas which opened the exhaust valve 62 wide and was introduced into the gas 
separation container 61 to 15K or less. Or it may be filled up with a hydrogen storing metal alloy 
(not shown) in a gas separation container, and you may also save up hydrogen to this hydrogen 
storing metal alloy. In addition, in carrying out occlusion of the case where above-mentioned 
hydrogen is liquefied and processed, or the hydrogen to a hydrogen storing metal alloy, there is 
no need for nitrogen supply in the gas separation container 61 from the dry nitrogen source of 
supply 45. 

[0039] moreover, the conduit 68 to the vacuum gage 66 which exposed electric flow lines which 
measure the degree of vacuum in the vacuum chamber 65 of the above-mentioned 
semiconductor fabrication machines and equipment, such as a B-A gage and an ion gage, as 
shown in drawing 3 — electromagnetism — the closing motion valve 67 is formed, and the time 
of (1) regeneration initiation — the time of (2) nitrogen purge initiation — the time of (3) gate- 
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valve closing — or [ any of ** ] — interlocking — electromagnetism — the closing motion valve 
67 is closed. Even if the internal pressure of the metaphor above-mentioned casing becomes 
more than an atmospheric pressure and hydrogen gas leaks from the above-mentioned gate 
valve in the vacuum chamber 65 by carrying out like this, it can prevent that this escaped 
hydrogen gas touches and explodes on the electric flow line of a vacuum gage 66. 
[0040] 

[Effect of the Invention] As mentioned above, the regenerative apparatus of the cryopump of 
invention concerning claim 1 contains some hydrogen gas separated from the above-mentioned 
cryopanel in a gas separation container, and since it processes and exhausts in the condition 
that there is no fear of explosion, with a processing means, it can prevent that the pressure in 
the above-mentioned cryopump becomes more than atmospheric pressure at the time of 
hydrogen exhaust air, so that clearly. Therefore, the hydrogen gas in the above-mentioned 
cryopump begins to leak to a vacuum chamber side, without the ability finishing bearing the gate 
valve between the above-mentioned cryopump and a vacuum chamber, and it can prevent 
touching and exploding on the electric flow line of a vacuum gage. 

[0041] Moreover, the regenerative apparatus of the cryopump of invention concerning claim 2 
Some hydrogen gas separated from the cryopanel by opening and closing the 1st exhaust valve 
is contained in the above-mentioned gas separation container. Since a nitrogen supply valve is 
opened wide, supply nitrogen to the above-mentioned gas separation container, hydrogen gas is 
diluted to the concentration below explosion limit concentration, the 2nd exhaust valve is opened 
wide and the gas in the above-mentioned gas separation container is exhausted, it can prevent 
that the pressure in the above-mentioned cryopump becomes more than atmospheric pressure 
at the time of hydrogen exhaust air. Therefore, the safety at the time of playback of the above- 
mentioned cryopump can be improved. 

[0042] Moreover, the regenerative apparatus of the cryopump of invention concerning claim 3 
contains some hydrogen gas separated from the cryopanel by opening and closing an exhaust 
valve in the above-mentioned gas separation container, and since it cools and liquefies to very 
low temperature with a refrigerator, it can prevent that the pressure in the above-mentioned 
cryopump becomes more than atmospheric pressure at the time of hydrogen exhaust air. 
Therefore, the safety at the time of playback of the above-mentioned cryopump can be 
improved. 

[0043] Moreover, since the regenerative apparatus of the cryopump of invention concerning 
claim 4 contains some hydrogen gas separated from the cryopanel by opening and closing an 
exhaust valve in the above-mentioned gas separation container and it carries out occlusion to a 
hydrogen storing metal alloy, it can prevent that the pressure in the above-mentioned cryopump 
becomes more than atmospheric pressure at the time of hydrogen exhaust air. Therefore, the 
safety at the time of playback of the above-mentioned cryopump can be improved. 
[0044] moreover, the gas which leads the gas in the vacuum chamber from which the 
regenerative apparatus of the cryopump of invention concerning claim 5 is set as the object of 
vacuum suction to a vacuum gage — since the closing motion valve was prepared in the conduit, 
even if the hydrogen gas in the above-mentioned cryopump should carry out leakage appearance 
to a vacuum chamber side, hydrogen gas can prevent completely touching the electric flow line 
of the above-mentioned vacuum gage. 

[0045] Moreover, since the playback approach of the cryopump invention concerning claim 6 
makes the inside of a gas separation container a vacua, separates only hydrogen gas from the 
2nd cryopanel, holds a part in a gas separation container, supplies nitrogen gas in the above- 
mentioned gas separation container and dilutes hydrogen gas to the concentration below 
explosion limit concentration, it can prevent that the pressure in the above-mentioned cryopump 
becomes more than atmospheric pressure at the time of hydrogen exhaust air. Therefore, the 
safety at the time of playback of the above-mentioned cryopump can be improved. 
[0046] Moreover, since the playback approach of the cryopump invention concerning claim 7 
makes the inside of a gas separation container a vacua, separates only hydrogen gas from the 
2nd cryopanel, holds a part in a gas separation container, cools the inside of the above- 
mentioned gas separation container and liquefies hydrogen gas, it can prevent that the pressure 
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in the above-mentioned cryopump becomes more than atmospheric pressure at the time of 
hydrogen exhaust air. Therefore, the safety at the time of playback of the above-mentioned 
cryopump can be improved. 

[0047] Moreover, since the playback approach of the cryopump invention concerning claim 8 
makes the inside of a gas separation container a vacua, it separates only hydrogen gas from the 
2nd cryopanel, holds a part in a gas separation container and carries out occlusion of the 
hydrogen gas in the above-mentioned gas separation container to a hydrogen storing metal alloy, 
it can prevent that the pressure in the above-mentioned cryopump becomes more than 
atmospheric pressure at the time of hydrogen exhaust air. Therefore, the safety at the time of 
playback of the above-mentioned cryopump can be improved. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram in the regenerative apparatus of the cryopump of this invention. 

[Drawing 2 ] The gas separation container in drawing 1 is a block diagram in a different gas 
separation container. 

[Drawing 3] the vacuum gage in drawing 1 — electromagnetism — it is drawing showing the 
condition of having prepared the closing motion valve. 
[Drawing 4] It is the explanatory view of cryopump. 

[Drawing 5] It is the block diagram of the regenerative apparatus of the conventional cryopump. 
[Description of Notations] 

31 — Cryopump, 32 — The 1st cryopanel, 33 — The 2nd cryopanel, 34 — Casing, 35 — 36 
Damage elimination equipment, 61 — Gas separation container, 38 — It is an exhaust valve and 
40 the 1st electromagnetism. — The 2nd electromagnetism Exhaust valve, 41 — A roughing 
vacuum pump, 43 — Rough length valve, 45 — A dry nitrogen source of supply, 47 — Nitrogen 
purge valve, 49 — A nitrogen supply valve, 50 — Control unit, 51, 53 — heater,- 52, and 54 — 
thermometer 55 — gate valve, 56, and 65 — vacuum chamber 57, 66 — vacuum gage, and 62 — 
electromagnetism — exhaust valve 63 — very-low-temperature refrigerator and 67 — 
electromagnetism — closing motion valve. 



[Translation done.] 
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* 7>f e^K* ft/c7j<lt#x©-ai3£_kE^ 

E#x#$£S§§ i: ? v -T > 7 i: XBff S# 

iE^^rtSHSrtfcKttsn* fc#te±E*r 

[0 0 18] ±E««f£:«fentf, BfSC#*BI*BBi;S<: 
fc£<fcot\ ^^-<^^;^5»^^n/c7j<^^x© 
-»3^±Ef 5-<*#yy*»6»(t*nT±E*X^« 

®%03S5n^4l^(c&o _hE#X# 
^*#y:/rt©E#tt*^«±fc:fc*Ci:ttJ8:l\, L 

fc^oT, y- h/<;i/^*m»*tn-r K±E*9-r*si? 

[0019] m?m 5 ic&%mw&. mmzn 
mm#m4®®nfr--~Dic&%ftw<D97'(*$y7 , <D 
n^mic^x, ±E^5i , ^>^c«kss^it 
©w* i: * snaf - y'W<Djsx*nQeticm < 

[0 0 2 0] ±E«l«t«J:nWf, ±E*7-f*^*;l/fr 
e»53-!Sl^n7c7l<«^x©-g|3^±E7y , x^iltgt§{ciKlft 

mffx&MQ?-* y^m^mtna Lxt>7kmtfxw±m 

[0021] nj%m6K&tzmiit. t?^*^ 
zjumm-mmiEntcfixttftMLxt^^ttfy? 
Mcmm?%?7j*$y7<Dntii?}mx&?x, ±e 
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tzxrv^t, iMt^jtxy-ftii^mm^t 

mmuT<Dmmz xnw>? § xf >y y^m^tc ctz& 

co o 2 2] ±.mmmc&tii$. ±8^^*^*;!^ 
bftMznrc7mft7,<D-m' i ±.m?'7'<*#y7frt> 

mtmm^nxym^x-hmnmnmmuromm^x 
# » * z n-ffc±ia ^ v ^ * # > ^©zk* #x # 

K£t^ ^Ml^if fttfc LX L$ ^ c t&^\ 

[0023] ttimi^^mm, ?v-r*7s 

^ 7 -r * # > 7£ Jl^ L ft #«g T* ± IB * 5 ^ 4" # > 7 
S«!8 1 T 3 Xt >y 7 £: , ±B * 5 -T * # > 7©H 2 * 
7j<fg#X£±f2^ 7 i: #x#KS§g fc {ciR^ 

tZftmt LTVS. 

[0024] ±a2«l«fc<kntf. ±E^9-f*/<*;l/j!r 
$ft:£ft3 0 *©*§£•{;:, ±m?7J*$yy°ft(Di±ti 

iv-fimz. t n-r ^±12* v <y * # > 7 « <D7mfi*tt 

[0 0 2 5] H^8t^5fg^(i, *-7-r*vS 

*7Wc igfil • 2 titc Lxt^yxtfy? 

nicm%?z?yj*#y7°<Dn$.j3mT*&r>T, ±m 
?7y*$y7'zmmLrcwmT*±.m?^y*xy7t 

swijgfc-rsxr'y^i:, imt^jtxyyomzt 

7km#7>Z±fc27J*#y7£XX#W&&£lcitim 

■rzxTvyt. ±M>? ; 7y*$y7°tiS7,ftmmf&t 

WitLX^&o 
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[0 0 2 6] ±Xdmmc&ft&. ±E^7-f */<*;I/J6i» 

7^i/^w^tn-rjc±ie^^-r^^y^©*^^x 

[0 0 2 7] 

io ^{CckoMc^-r^o am, *mm<DBm<D^7 
jttfyzfiDn^wiasvzmi&mx&Zo m 1 1* 
^r, 3 1 ti^7>r^-3j?yy-pfeDx si *7-f*v<* 

7b 3 2 i:^2 ^v-r*7^7l'3 3 fc^r— '»^3 4 fcT 
«SLTSILT*5. £7c, y— »^3 4F*I©#X 
£B£«SB 3 5 fcHi < Sf^fcti 3 6 

■?■ It, >r—*/y9Z 4 fc#X#l8tg§§3 

6 tzmmtzm 1 3 7 1 tum 3 8 
#zttmm&3 6 i:^s^M3 5 t^s 
%>m 2 »ii 3 9 icim 2 4 0 *i»tT 

20 V^§o 

[0 0 2 8] tfc, ±ffi^—>y^3 4 tffl^lt^y^ 
4 1 i;^Sit-r§ffi§l$BH ! t4 2{cffl?|##4 3*88 

^ii. sfc Kv-rg*#t|&M4 5 (Dmmfl 

y?3 4pucm<mimmmifeW4 6icitm&*-v# 

4 7*WtVX^%o ZiblC, H5^a*«tl&S4 5©S 
Kttg3R#t&#4 Qfc&W-TVSo *7c> $ijffl3gg5 0 

si,^2tii^3 8,4o, mm^-v#4 

30 7, SJR«I^4 9, S5I*#4 3, jlffiW-4 4, »1 

^5-<*^*n/3 2{cisM$nf^i t-*5 ife«ttf 

^lfiSIP5 2, ^2^7-Y4-/^;I/3 3KaSfi?nfe 
S2t-^5 3fe*tf^2ififiSf5 4i:, S«fe«V»{4 
IfBJiK^oTV^o -?• Lt> ^rSSW5 2, 5 4fe 
«tc;S2fh4 4K«fcStttfjflWB»«:S^T, &#3 8, 
4 0, 4 3, 4 7, 4 9*3cfct>*§H-^5 1, 5 3*flPJ19L 

[0029] ±mmf&<D?7y*7$y-7(Dm%.mwte, 

SiJ»SH5 0fc«fcSi&JW©TK:, ^©cfc^tcii^LT, 
40 ^-^yy3 4rt©E*3^7k*fiPai$fc*»£EJeU:lcft 

M#3 8%rmtz> 0 zotzt. ^»K§S3 6rt 
©se^fx^^^-r^^i/a 2, 3 3fc*»t-!ft*s 
nr> }<fx»«s«3 6*^s«JB{c4So ^2 

3*^J8P*nTS2^7^*7^;l/3 3iU0 

k~5 o Ktciaasn*o c ? lx, zkiR^rx©**^ 

50 £ft5o L-T, 7J-H$nfc7j<^^Xtt, 
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3 6 t^r—>y^3 4 t<owi\z.mnx¥Mym±%. 

So 

[0 0 3 0] CCX\ ±ES2^7^*/^;l/3 3©S 
H%l 0K~5 0Ki:Lfcoti*©a*fc«fcSo "fftto 

■6, SSI 0Ktt^5^*#>^3 ltfSHitUiSftffi 
figT&So Sfc, ig£5 0Kfcfc8&*©4££fig5 4 
K*Ofeffi^ffl«"e»«. LfctfoT, 10K-50K 

coo3i] ±ae& i nmm#3 8^mmt 

WetftSS^flHRfSo Il«l&#4 9 

*BB«W*i:«te, Jg2WK**#4 0*mftLT, ?J< 
JR#Xfc^#;*fc©gfc#X*IB*«iI3 SfcftWT 

# 4 9 ©Mtt ■ bm& m 2 4 o ©Baa • mm 

5zkfft#X©&£\ -7"— »^3 4 l*3©E;fr#;fcj!U D 

[0032] wa, fle*osflKrffifcrat»h:, ^-r* 

#y^3 i£f?ihf5i:#fc N g*^-s?#4 7W^ 

TS*/V-$>*fTVfctf&, 8l,SS2fc-*5 1. 53 
*fflmLX&l,3Z2Z7>f*rt*jV3 2, 3 3©rSS£ 

2 9 0 K«±fcl/t\ **#xafl.©8T©»lfi'R3l 
35fx*»i,IB2^5>f*/<*;l/3 2, 3 3frZftmZ-& 
§0 ^LT, £l,£2«tt$at#3 8, 4 0*M»b 

T> #i8l#X£l&Sgfi3 5fcSMJ"r*. ^5 Lfe», 30 
gl.&2«tt$a&F3 8, 4 OfcHMBU 851*^4 3 
%BSttTffl?lt*>y4 l£Ig®)LT, ^v-r^y^ 

3 1 I*l£ffl3l£-f So f Lt> 4fc<fcoT&tH 
L/c^-; >/y?3 4fo<Dfcj]<Dmi)Umtf2. 5 Pa/2min 

£rR<:*t>fce.*i3it#4 3*b§s§u t^sfxtfy? 

X. SBl,»2flfitt5 2. 5 4{C<tS^l,^2^5^ 

*/^;i/3 2, 3 3©iaa**Bf3ei*mi«ttBfSiaaMT 
a^HTf*©*?**. 40 

[0 0 3 3] W±©<fc5ft#«**©Sf5lk:<fcoT, ffil 
±SE#X#«£&3 6©rt#Stf*7>l'*#:/:/ 
3 l<D>r-i/y73 4<Dft®fetm-X'&Z>t?5ko 

3 3 Lfc#*;tf X© 1 / 2 ftfiflBTf 
**. Lfctf^X. ±K&M#7.mmV'f9J\'%5V'( 
tJirnvntt, 1/2X1/2X1/2X1/2X1/2 
= 1/32 = 3.2 %©7j<^^X^— >y^"3 4 Ptycgs 

i/>^3 4 0rtE5;Mfft(J:tllff(c(oS 0, 8 50 
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i«, 7K^^PM^^-S/y^3 4rt©flE*»tf*ME 
W± t * 5> 4 ^ «k o fc f § fc #> fc tt , -kfEtf x#gftgf§ 
3 6©rt^*X£\ Z?'(*i£y'7z l tcJ;57K*7^x© 

L "Cfctttf f*r-i yy?3 4 <Dtomm+iSx#W88& 3 
[0034] Ltztf^Xs ±m^~yy^3 4 

3 4©rtEteW*5tl1\ y-'>y^*3 4 rt©#«*jR 

vf^yy-^©msw-5 7<DmnBiL<Dn%.mmm 
icmtixtimTzctititwv&Zo 
[0035] s/t, ±gs^7>r*5K>^ , 3 i <o^r~-yy 

^3 4©rtffitt, ^—>y^"3 4©rt#8tejf©.&A/E 
i37,<DftW®mtK£.iXm*%> 0 LfctfoT, 7k*© 

^«ia^fc^2^v-r*/^;i/3 3©s«iafi*5 o 

K#£ST'S< LTfc^£E£U:©E2jfc:i8:5ftl/\fc5 
*/^)V3 3©SHfflfi% 1 5 K~2 5 KttjfitcW-r 

;P3 3©£ffi£360ttttsnfcgfflK5 8^e.^«sn 

S**#X©g»£3SrePU »y3 4©F«jE^ 

[0 0 3 6] C©ck^tc, ^ttOJgtttefi^Ttt, ^ 
1 nSffifKft 3 8 ©MBB^-Sr-: yy>? 3 4 (C3»ii^n§ 
3 6 ^ 2 4 0 ©HPBT 

ltSSS3 5^ji^n5cfc9{CLTV^o ^ e>tc. g 
*«i^#4 9*fflM-r5<ltlC&-DX, ?ff^K§S3 

3 8 ^P^®C LT^^JKSS 3 6 *Mffitt«K: L 

*10K~5 0KtfiiU, ***rx©**^2^'7 

-Y^/^;i/3 3*^6^(1*^ »«*nfe***rxi»«r 
x^§^3 6 t^-^y^3 4 k^WKIBfc-rs. 

* LT, mi 3 8 *ffl»-r 

4 9%r^LTg*^X^^X57 v glg§5 3 6Ftyc#A 
L, *jfS^^*««lll?»fiWT©»fifc*S*tfft«i 
■r?>o »2««Sf«#4 0*HttbT* 
*^Xt^^Xfc©ii^X^^gfi3 SKfiPUJ-r 

X^^-S/y^3 4 rt©E^l^7CMJ; 0 fcflK 
<fcd{CLTPMT*#S 0 ZQtcltos >T- -»y3 4F«J© 

5 6 MNinttJ tr, b - 
Ay-^jf»>r*>y-^taF©jiaw 5 7 ©«*a t©« 
^tsiai*itc<»nT«»"r*<ii:*i»±T?*s©^fc«o 

[0 0 3 7] ±f2©0>jT-«, l2^7^t/U;l/3 
3 fcRtt 2 t-^r 5 3 *WWLT» 2^ 
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*v<*7l/ 3 3 tf® 0 e>ttT 2 @&3g2£$$(ft© 

/<jM/3 3©fiH*froTt»J:^o SIlWKSBK 

#3 8*HMM-**-r5y4fl4, 

tf#X#8g§S3 6©3K£fc, ^t77ASf058^ 

s§ i ikksmr# 3 8 fcis cntf «fcv\ 

[0 0 3 8] ±ESSW©JB»fc*^Ttt, ±K*f 

*#*ss§ 3 6 lamztircfcmxxzffcm&w 3 5 tc 

1 5 KWTST*?&^Br^ft«iSS^S«6 3*910 
t§6 1 fC$ASnfc#*#**, 1 5 KtTFfc-CWf 

©3*c*««^fefc***»«)i^'efc«kv\ ±$© 
«ra«*tett, K^>cajRiWft«4 5fre>©#x#sg 

[0 0 3 9] $fc H3fc;S"r<k$fc:, ±IB^2»l*S3i 

seojiSf 1 + >^ 6 5 rt©s^g*it?sij-r * B - A V 

£ff6 6 ^©39^6 8fc, «ffMSJft6 7$Kltf3. * 
LT, ( 1 )H4fflaiiM&l& (2)SJR/<-S>H»&llfc 

M»a«atc mnT»»r s t £ * w±T * s ©t** * . 

[0 0 4 0] 

[5sw©s**] jju:* ?5 W5*^«fc ? ic, m$.m 1 tea* 

[0041] $fe % ts*«2fc«s»w©^5i'*#y 
t> *7>r^<:M/fr6#»?ftfczkfR#x©-8i5*± 
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«§HSrt©*r**#ftrt-*©T?, ±ie^^f 

§o UfctfoT, ±E*5^*#y:to¥f£H#©££te 

[0042] m^m^^mm^^^t^y 
5>r*/<*;i/^6^K?nfc*iRjff^©-a5*±gB^rx 

10 {fcf §©T% ±E*5>f:d-#y7rt©E;&aVk*J*5(i$ 

E*7^*#>:/©#£l$©£^£ft±T*£&o 
[0 0 4 3] Sfc, m#m4lC&2>f£W<Dt>7'{*#y 

7 4"/ 5 fife** #X©-»*±E#X 

20 [0044] mmm 5 icm&mww ? j *#y 

[0 0 4 5] fg*«6{C&3fPJ3©*7>r*#> 

7©f?£7ft£fcJ\ ?tfx#JiS«i*i*Jia««fc U 7kH 
«rx©»*^2^7>r*/^;u*^^MILT-ai5**x 

30 &qLt 7j<« * nmm j-XT©zijg $ r^«?-r § 
-r*jR>y©S4i«©fi^tt*ift±-e#*. 

[0 0 4 6] iS*«7tC«S»W©^7-r*#> 

^©s^ffiti, *rx#«g»rt»*gttttfc l, 7K^ 

©»*^ 2 ^ 5 -T *7 P,^-fi L T-g|3**'X 
^X%^{kT5©T\ ±gB^v>T*sK>^rt©E^* 
40 oT, J:lB^7-r^^yy©S^Sf(D^tt*[p]±Tt 

-So 

[0047] $rc, rnxmsicfazftmoit^^ttfy 
-fon&xmi.. xxftm&$to*i*n&#micu 7k* 

#X©#£S 2 ^ V'1 , ^7^;l/*> t T— ffi^^fT, 
50 [EIffi©ffi#^|KB/1] 
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[01] C056W0^7-r*#>^©^SHtfetJ 
[0 2] 01 KL$3ifStlZimg&£ltmi3;&1fX# 

[03] 01 ic&ttzm&mcmMfflfflftzwLttrcVi 

[04] t7j*$y7<Dmmmx*&%>o 

[0 5] «*©*5-r*#>:/©??£«B©*j«H-e 

3 1 -^^"(tt'yf, 3 2 -fg 1 *7><*^*;k 

3 3-l2^7^^U;K 3 4-y-» * 
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3 5-BfcSSB, 3 6, 6 1 - 

3& - m\mmm%#. 4 

4 1 •••*!§ I 

4 5-K5 



* ^ 

0-^2*gSSfm#, 
7, 4 3-ffl3l*#, 
-<a««lttU 4 7- 
4 9-l«^ 5 0- 

5 1, 5 3 • 5 2, 5 4-HfifK 

5 7, 6 6- -Rath 6 2-Wt»a 
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6 3-«ffia»m 6 7- 
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